Proenkephalin-A gene regulation in the rat striatum: influence of lithium and haloperidol.
This report explores the influence of lithium and haloperidol on (Met5)-enkephalin (ME) biosynthesis in the rat striatum. Male Fischer 344 rats were treated intraperitoneally with lithium chloride (4 mEq/kg/day) for 2, 4, or 6 days and sacrificed 24 hr after the last dose; in addition, the effect of lithium at 2 and 24 hr after a single dose was studied. Serum levels increased in a time-related manner on repeated administration of lithium. Lithium increased the striatal ME content (native ME) in a time-dependent fashion, reaching 160% of control following six doses; no changes in ME were observed in hypothalamus and hippocampus. ME levels recovered to control values 8 days after cessation of a 4-day course of repeated administration (4 mEq/kg/day) of lithium. In an attempt to characterize the nature of this selective increase of ME content in the striatum, the precursor content (cryptic ME) as well as the preproenkephalin mRNA abundance was determined. Lithium increased the precursor content in a time-dependent fashion and this pattern closely paralleled the increase in native ME content. The preproenkephalin mRNA abundance with respect to control was quantitated by blot-hybridization of total RNA with a 32P-labeled cDNA probe derived from rat brain. Lithium increased the mRNA abundance following repeated doses for 4 or 6 days. Concurrent administration of an opiate antagonist, naltrexone (5 mg/kg/day), for 4 days did not influence the changes induced by lithium. On repeated administration (1 mg/kg/day) for 4 days, the neuroleptic, haloperidol, increased the biosynthesis of ME which was more marked than that of lithium administered for the same period; the combination of a haloperidol and lithium regimen did not lead to an additive of synergistic effect. The results indicate that, like haloperidol, repeated injections of lithium increase the biosynthesis of ME in the basal ganglia by increasing the preproenkephalin mRNA abundance and translation process.